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The paper deals with large displacements and finite rotations of elastic shells subjected to 
the action of external loads. The numerical approach to the problem based on the finite element 
method in displacement formulation is presented. The degenerated finite element originally 
introduced by AHMAD et al. [1) and subsequently supplemented by MARCINOWSKI (2) was used 
in this paper. This very element was essentially suitable for shell problems exhibiting small 
and moderate rotations, but there exists a possibility to apply it also to problems with finite 
rotations, provided the updated Lagrangian formulation is adopted. Details of such an approach 
were presented in the paper. Severa! examples taken from the literature and confirming the 
correctness of the applied approach were included. 

1. lNTR0DUCTI0N

There are many problems in which the shell analysis must be conducted 
within the range of large displacements and finite rotations. Postbuckling analysis 
of shells and plates are examples of such problems. 

Large rotations frequently encountered in nonlinear analysis of shells can be 
accounted for on the level of the adopted shell theory (cf. e.g. GRUTTMANN 
et al. [3], BUECHTER and RAMM [4], CHRÓŚCIELEWSKI [5], SANS0UR and 
BUFLER [6]), or on the level of the shell element formulation, which takes into 
account finite rotations (cf. e.g. SURANA [7]). This second approach will be 
adopted generally in this paper. 

The finite element originally introduced by AHMAD et al. [l] and then sup
plemented by PAWSEY and CL0UGH [8] and ZIENKIEWICZ et al. [9], and after 
that adjusted to nonlinear problems by MARCINOWSKI [2], was adopted in this 
work. Due to linearisation of the displacement field with respect to the nodal 
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